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i ms£ 1 1 m&mizit i x <wnt awi uzztz 
mm i iffin%mmm&m. 

[ ffl^lH 4 ] Tyr Met Asp Asp T'H $ il* 7 5 7 Ml 

[IS^iIS] tor:--?'>xaiJl^'>'f^ (MML 
V) CA*-f-4ll*fll~4Wir>-«l*»CIE««a^! 

t 6 ] EH#* 1 fcE«5fi4 7 $ /HEM* 

n- K-f *WSE***#*4 £ t «r««t 1-4 D N A 

111**8] EW#*2fc:ie*3rt.**?U*f HE 
«**tfHI«a7ettODNA79^>'h. 
CIS*«9] IlWOT7*fc{i8fclBttODNA7?^ 

*yh£<?*-tC#AL£C:k£lt$Si:"t&DNAiH 

HWBBIO] aNW9K*ODNA||fflUA?*- 

m. 

[ m i i ] ra±«* { x v-x >; t r • n ( Esch 

erichia col i ) Tfc*M^l OBIKattaUlgSiig 
IB. 

[ fa** 1 2 j i o t fcwt 1 1 *. 

[ WI*IS 1 3 ] 1 - 6 OV vtffuWCIEtttf>*R 

fRfc-r*cDNA<^«*ife. 
[0001] 

[0002] 

-e^^em^-fyux (mmlv) M^ttfcgfF 
^-f/W(Hiv). MJ'tffiSffi'MA'X (AM 

v) &*<Dimim%iz^\->Ti l i%<<Dm2ttfZczti, 

tt«* { ft]^T$TV^|> 0 JpxT, RNA 
£fS£fcLT.I*U=fflJi§W2:DNA (cDNA) 



(2) *$BJJ2 0 00-1 394 5 7 

2 

W£tfcDNA54 75y-*>«»L 
[0 00 3]-*. ^ftiT'Kffi&SfrO^Uho? 

^^XA*c0iSte^^<7)^<^'. DNA-RNA/W 
yy yK2*«<7)RNA5r^-fl)?Stt. ffrb^RN 

10 ffSli. c DNAZ£l$.tZ>mzmL-?y'(-?-&-£ 
KoaSfcftWU *^7rMiigfr'7'5M-?-<0 3' « 

. fcHWifiitlO. SWWfcRNa s e H*Stt*tfl/0» 
[0004] ^U---?^^Am^-ilV^ (MML 

v) &*<omwmu, *»rsy«EWo«wtt* 

0»H6*»RNaseH$Stt£fi3 K;M 

20 ^!4>jh.TV^5 (Reversetranscriptase, Cold Spring Ha 
bor Monograph IS 1 3 5-1 6 21\ 1 99 3*10.$ 
RNaseH«5tt?r^UcMMLVi*<oa»(6^ 

v ■> o r 5 -f 7 f 7 y d v- Wfh h^-th c: t #>' 

[0005] 

WHBMIWiLJidk-rsilB] L*»L*a*^ Zixh 
30 «aKW**totttfc^*0cDNA3WR#-C 

£&Vrt&&A<£>S. *?)3ii:LT«U jSSSRNAOE 

ixl>. Jj6VXi£fifc£±<DDNAi|0)3' *SgtC«MR 
NAkffl»m%V^^^f-F*qR9a4fH*ftRJ6 

fc. 

[0006] 

40 [«liS:ft¥^-r4^ft^#K] i<x4-^teSffCV>4 

SrlTtS* 5 . WKiTyr (^Qyy) -X-A 
sp (7XA'7^f>-K) - Asp (7XA , 7^f>'K) X 

ajJtfrrW/M. (MMLV) * 77 V-tlf 'f ^"7 ^ 

(CAMV) tli^'Jy. t 
;PX(HIV). ^WW-^^^WfRSV) 

50 k>f> 2 ffi^js^f * y««^ana t urwifrf s - 1 * { 
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3 

ntytixtii* ®%&&<r>wmMm%m\*%K ix 

(Structure W>\ 5g, H58 7 9-8 9 25, 19 
95^) . 

[0007] $4>(cfijfi(ct'ot, x*>7 

£iU3$£« { fr$;ri;'i. -Mrfcfc. H I 
^BBROHMSSJiXfl&Sfc^tf-Vfc&otf. .Til 

b-x 3 vztitz. ) mmn 3 ■ 

T-fl>fcU-53S** { ffi§$^T^I> (Nucleic Acids Re 
search 152 5&, S&3 2 1 2-3 2 1 7W. 19 9 7 

[0008] ±iE¥ffi££»ia«ai , ta> 

MML V*^j£l£^g#m(C^ y t- 5 jl-t- 

Ttli. MMLV*#<7M^^»3&O5 84#g<s07.* 
/<7^:4S£7X/^yfciHOT*7 SUSSES* * 
RNas eHvgtt£i*:£U:{><OK. 3A>K_t&<9 
*#«B«OXfc«a-r4 2 2 4#@<0A'J y^f-*^ 
>tl»1-475yWWtJ!llli.4itKJ:0, cDN 

<5>te*»4RJCttt^L*»r>fe 6 0*CO[ST|ti]±-tir W>l> 

[0009] *»HJ1«OT<0J: 3&t»«a»£ 

**. 

( i ) ^mzittxwm-h^hLtzLtm^t^ 

( 2 ) ffcSttAM 2-6 0"C<7)ieHT'|fil±L/t ( 1 ) <T> 

(3) RNasemSttSrllKH^rL-O^ ( 1 ) 
4fctt < 2 ) <D3EBffi3Me¥B*. 

(4) Tyr Met Asp Asp T3c3il3>7S /Kffijt|£&tf 
( 1 ) - ( 3 ) <OV^^l**<0SESffiaSe5»«. 

(5) *iXX---?*)X&mm*7MVX (MMLV) 

( 1 ) - ( 4 ) tf)Wf 

( 6 ) eh*? 1 tcteii$ni»7s yKi£?ij*^t-4 
( 5 ) mmmmm. 

( 7 ) m\m i fcE*3fi* 7s y«EW*3- y+ 

( 8 ) se*ii## 2 tciestsn & * ? M-f - hew t *o 

(7) <7)DNA77?0<VK 

(9) (7) ifcW (8) iODNA77^yh5: / <^ 

do) (9) (DDNAm^z.^^-^m^xmm. 



(3) HB82000-1 39457 

4 

(11) ?M±Mfla* { X x 'J b 7 • 3 'J (Escherichia 
coif ) T*4 ( 1 0 ) <Offl»£?B±*aft. 

d2) do) ttut (in 

(13) ( 1 ) - ( 6 ) ^I'towaWSiffllK^B** 
fflW **0RNASr»jat-r4ifc*»«fc-t*cDN 
Atf)&jft5Jfc. 

[00 l 0] 

li. ff£MKJtLTc DNAaj&3fl*tt#|«lJtlJt£ 
fc£mfc-f6kw:-&S. #^4 2-6 0-C<7)SffltC 
fcwt, fc#<ORJ£^gtrc*64 2\:a» 

A> . m&iimbmzz t £ 6 o -c s x-<r>m:^\±. l 
wu&ffimt « . »£ffietK<sB*fc** l 7 s y bk> 
20 [0011] *&BHfcfcJt*S8*ffi«»?«*tt. »a 

KttRNaseH«gttS»KWt*LTVWfcV>. 

X\ RNaseH«Sttt»JlWt*LTV^rV»fctt» j* 

iE^vStt 1 MCO£ RN a s e HiStt 1 0" 6 JL- 

[0012] 4^£tttti&e?1lttO#&Stf!!: L 
Tli, Tyr Met Asp Asp r&3;fU>7$ /BSffiWfc^ 

R7$y»EWS:fr*-*i»(eWI*tt. 0ii 
If, MMLV**7)je(E9»3Rt7Syi85»«r*A-f 

?xx*vX&#W^>ix6 (Methods Enzymol. 311 
54&, S382I, 1987^) . 
[00 13] *?&HBi0DNA7 7^yMi. 
ffl±Lfc£fi®a»»£»** a- HTS D N AT* *} , 
SDNA77^yh «O-0iKiE?4#-f 1 iclBa$ix-6 
7$y^e«*3-K-f4aS«H}lt*^6. ifc. 
Z <F> J: o D N A tiE5i|#^ 2 Ett3 it 4 ^SE^'J^ fc 

40 [00 14] S^tC^B^DNAffl^^^^-li, 
±KD N A 7 5 ^ V h 9 -t» At 5 £ 1 1 J: 

mn?v--y7Rts%.m^iittthi><ox-$>m^ 

trtth IcOT't. i < . Wi.ff7 r->W77X S HA { 
W^itl). r^XSHtUTUpUCl 18, pUC 
18, pBR322, pBluescript, pLE 
D-Ml. P 73, pGW7. p ET 3 a . P ET8c 
fcfc'jWWftfi*. 7r-ykLTIiMi(fAg 
til, AZAPII^kWff^ni.. 
50 [0015] ittftWOffi&imiMmi. HiD N 
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izX Vfthtih h<nX'b& . imiMMt LXli. ±Wi 

Silt LTIi. tfUlfXxi Ot7 • (Escherichi 
a col i > D H 5 a. J M 1 0 9 , HB1 01, XL1B 
lue, PR1, HS641 (DE3) , BL21 (D 

E3) &irawyi*. *«w=J5wc 

tm&Tzm^f-izwxixDNAmi^? 
9-tL. ^h\,zmmi%m*9 9~^xmimm 

[00 16 j itc. *mfcmz>%gmmm&m 
mm%mzmt ^mz&mmmizft. ? . 

fcT-ZStjTyx S Vizi t)B®%te$h.tz±Wim$: . 

nuiTBtsmzxtsaktb^tizi*). m&ssm 

mmz®&zttfx'$&. 

[ooi7] mmmmmmomumb ix 

ti, mm. ( a ) mimzti&bK®. mix. 

mmtammm u ( b > ig±MnA*aroGs&ff 

7uy+Tvyzmz£<om&mvftz>. 

[00 18] ^7A^n-7h-/77-f-SrHJfi 
U ff*ttOi6i±LJt5SI«!51»K!9B»SrliWJtf*. * 

f-/Hr7rn-x s £>6Ui77 -f — r -f -WMfk^i 
y y -t 7 r a £ t L v \ 

[0019] Jiiewi 0 K LTK'f§t)t#gtt<0l6l±L 

[0020] *%mzmz>'£m&.&^mm*m^h 

i - £ Sr^fiS k T& . *«BBt*5»t 
8*£ffl^T£jft^&cDNA?)£*ij:. -e^RlEl^ 
tt^tiortS^S* 5 . i>9. 4kbBUi<7) 

HTtt*Sai**A'-»fc 1 4 k bfcLtWflHHTOi:* 
[0021 ] 

[Uttni BIT. *«BBt*ltWfc:J: , )**tE«taW 
4. 



(4) 1tBB2000-l 39457 
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[0022] SBfcffl 1 M M L Vffife^Pm^O^S 

s^MMM l vfflm&mimryz $ h p rt 3 0 - 

2Jinoyt'7^- :T-y7fHW)#8A¥U:. 
[0023] /5£t&g£<7j&Mih7yA7 

ffofc. 2«O*IIH»*aBRr9-f'?-fcj:0 f 2«<0R 
SSAr^-e- (Kf"l#t3. 4. 5, 6) Sr£l£L 
fc. 3\i.*-9v9 9~?— fc'SIIg^+OS c a 

10 I M I u I l-z^mtl 77 4 v-TA 6 . E?i|# 
^4 I2±s5T'S$ $ tit:*- 9 7 9 9 fitST 4"?> 
M I u Ig?<i£Sca Ite*8W-*7?4v-T*4. 
l»iJ»*5(iMMLViB(E5»«aeT+<06 7 0*1 

5-f7-?*4. ieW##6liMMLVHME^»3iae 

(•t^ib. T*smin<F>5S4%&<7)TW7*cy 

mZTZ'^^yiz^mz) TyJi-X'frl. 

20 [0024 ] Wn«77-f7-200pnio 1 * 1 
mM ATP, 5a-vh #y 7 7 U*+ F fe' 
(lillMS) *#fc**--fc'A-y7 7-tK 3 7'CT- 

3 04HSK ^^-M. 5' **8$»jy»fl:U:. 

[0025] PRT30-2 0. lx^g. 5 ' *Jg£ 
'J LfeHM*'* 3 XV 6 (7)7-7 v- £ 

jnopmoi, ±ie+ v h asftwr-- y v^^' 7 7 

r - 2 // 1 ££tl 2 0 >u 1<08JR£. 100-CT'3^ra 

[0 026] dmc^7K5/i 1 , ^r-y h^W<7)^y-fe 
^A'-v7t-3^ 1 . T4'J^— fe'lM 1 , T4DN 
A^'J^^ — b'l m I 5rjDi. N 3 7X2T'l^fHJ>f ydri 
^-hLfctt. 7 5TCT1 S^a-f^a^-hLB* 
5r*ig$-tt^. ;flCHA'77T-3wl, Seal 2 
0i-7b fcflll* 3 7 'CT'2 B^|^ >df a^- h LA: . 

[0 0 27] ZVohlu I JXvi'JtT • 3'JBM 
H7 1-1 81*3ytrf V-hb/H 0 0m lfcjpt, 3 
O^H*^ Lfcft. 4 2'Ct'3 OffiSM y***- b 

40 L, 900m i<vsoci%®iijai_3 7x:x' itifffljy 
*i.<-hLt:. ztiiz50ug/mi<?>7y£i/vy 

££OLBtgl|£5m 1 ijoi. 3 7'CT-Bfe'f 
— h LA:. 

[0028] ±tec0«t ^ (CfCf*fe*lfc««:*>fe«iSt 
J:07-7X5HSrttaiL, WH50ngCScaI 
10J--./K H/<-/7t-2m 1 ?-ini.^fi5r2 0// 
lkL. 3 7'CT'2B$IS-fy*.x'<.-bLA:. ;<7)RJS 
jS2a( I £xxx'J tr • ny DH5a3yh*f Vh-fe 
/W:»iT, jefctett^iBmBftU:. 
50 [002 9 ] ±ie<7)J:-5(cLT#4»^3D^-JLB 
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MM L V«K¥»*3ief +<0 1 7 4 7 # i (0^7 - y 

^5 8 43B^7X'*7*y§^7*'*7*yfc£*3 
jfltl^S) 7*7XS KpD5 84N£:Jtf#lfc. 
[0030] JJEfc LT , EM## 5 <r>Tv 4 V 
-*/flt\ MMLVifilS?B*a&i t 4»^6 7 0#B^ 
?7-y#7T-V\zyQgL$tiX\*h <-«r 75 
ySSK?'l^2 2 3SBWJ yAMf-;t-y£SJft3fx 

75*5 KpV2 2 4M£rBH#Ufc. 
[003 1] ifc. pD5 84N£fcfcl;:E*iJ#S|4fc 
JV5<7)7*74 v-S:ffltU 7 5 0#i W7~y**7 

4) . *»o6 7 0#B<0^7-y3&*7r-y*3S«i$*i. 

<-r=Sr*>fe. 7$/KieW02 2 4#B<?)A'yy 
^W-y«i^TU§) r^U'pDNVM 

[003211W2 »WE»*ofHR 

1 V&htltz&TvA^ Y 1 n g £xy x U 1 7 
• 3'JDH5a 1 OOiu lfcini. 3 04MB!*}*L*: 
4 2"CT3 0f>P^y^a<-hL. 9 0 0jul<?) 

s o cisjft&jrai 3 7'ct i b$gw y* b Ufc. 
iti* 5 0u g/m i coryvi/V y*4trLB«s« 
*S±fcT 3 7*CC-B^ y* h L . 

[00 3 3] JtM#J3 JBKKJRfk^tSS 
*»W2-C»4>*Ifc*}W(E»*^ 1 0 Oa g/m i <o 
Tyfy'J ySr*tfTB«fJftl 0 0m 1 £g»U 3 7 
°CT-W^^-M^J^W;«12 f 0 
0 0 HK/tf-C 5 $HSB84>#** & r fc fc: J: 0 0JR L 

[0034] &ffe0l4 MM L V&fe^P#<7)«i? 
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I(*10grA'77r-l (2 0mMMM 
-£K(pH7. 5) . 5mM EDTA. 5mM*/U 
#7'hX:?/-/k 1 OOmMigft^h'J^A) 2 0m 

KcsssLfe. ^h.£e^«aB««T«a*L, 1200 

SfcO. 4ml8ioU 3 04HS!«#U:. -liiSr 1 2 

o o o 0S/»r i o waua't^Mtts c k o*» 

10 £4. 5 6zMt. 3 0#H«H*Lfc. ~fl£l200 

[003 5]»^a^KtK^A*.y7r-2 (2 0mMh 
'JX-JgK(pH7. 5). 0. ImM EDTA. 5 

10%^>J^D-;P) SmlfcigjffU lOOmltOA' 
77r-2(:HLtMUc, £fi£DEAE-fe7TO 

-^7A (5mi ) (c^^-xl. immmftzmw 

Lfc. d*l*7 4-^7^-fe;UD-X*7A (5ml.) ^ 
20 fr-y'L, 10mliO/N77r-2t®fl 0-5 
OOmM NaC1^7yxybA' 7 7r-2 40 

[0036]flfeftfc77;x3^n, SHEiS* 
gtt^RNa s e HjgttSr* LT^&V *B#£r- 
/WUfc. &^T\ ^fl$r^N" , ;y-k7rn— XjjyA 
(3ml) tefitU 0-1M NaC I CO?*? ^xVh 
Ay7r-2fcJ:»3»a5L. j£K¥B«fctt 
SrEMXU:. J3Lhcr>«f^*c J: 0 . SD S-P AGElcfc 
>vCIIia*-S:Ay K Srip-r-l 0 m g<Oga«£fSfc, 
30 pD584N&^*S^kf*Mu£5&*£D58 
4N. pV2 24M£**SBftfrM»£flfcSG*£ 
V2 24M, pDNVM^^rtaS^^^^^cgQ 

R£V2 24M + D5 84Nfc Lfc. 

[0037] mm 5 cdn A^«#*fg*^it« 



5 Xlst strand synthesis buffer 
lOmM d N TP 

(cr-3 2P) dTTP (370kBq/ju 1 ) 
RNA Ladder 
lOOpmolAl (dT) 30 
RNase^ytb';- ( 2 0units /u 1 ) 

mmm ( 1 ounits /». \ > 

[0038] iHR^fcat), iB<R?BJJBilH=£* R N a 
seHX*S , Supe r sc r ipt 

il(LifeTechl) Jl/H*M4"Cft£flfcV 
2 2 3M-t-D5 8 3N*ffllvfc. dil£42«C, 50 
*C\ 5 5"C. 6 0'CT-l^^ y^a^-hL^. (fit 
J5(20mM Tris-HCl (pH8. 0). 10*50 



1 2m 1 

2.0/./ 



(LifeTech^) 



2. 
1 . 
0. 
1 . 
0. 
1 . 



Ov 1 
Op. 1 
5u 1 
Oju 1 
5fi 1 
Ou 1 



(LifeTechg) 



EDTA, 0. 05%BPB, 2 0%/'J-tD- 

^h7^/77<-^t V 

2 24M + D5 84NT^jSSrff-5>tt)<0tt4 2 , C*^ 
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2000-1394 57 



1 0 



6 RT-PCRMJ;5cDNA'& 



— *T7 Kim RN AW 5' Sg»4 0 0bpSr*B-r4J: 

[0040] cdn AGffiuamTnRjGmttni 



[004 1] 
llu\ 
4. Oju 
2. 
1 
1 
1 



Om 1 
Ojti 1 
Oju 1 
0j« I 



(CloneTech K) 



[0043] 

7. 



2. 
8. 
1 . 
1 . 
1 . 



[0039] 

thyXhP?^ yi0mRNA(i»l 4 kbiOHSSrft 
7l/-**Mi^mRNA<0 3' ®Cffi«WK££-f6 

5 x 1st strand synthesis buffer 
lOmM d N TP 

tb*fg«polyA + RNA (0. 1 M g/u I ) 

7°? 4 -7-E5IJ#-f-7 ( 1 0 P m o 1 /jot I ) 

aMc¥B* (1 OOunits /ju 1 ) 
[004 2] PCRttJUT<0^«*SMiU 9 8XTC 
3 0£K 6S*CZ*3 0ty<F>&V4 9)}/$:3 0®mvmK 

MM* 

10XKOD dash buffer 
cDNA£]*RfS» 

r^-f V-E^I#^8 ( 1 Opmo X/p. 1 ) 
7"7-f V-E?i]#^9 ( 1 Opmo 1 //z 1 ) 
KOD dash (2. 5 units /m 1 ) 
[00 44] m-4 9}Vmi&. 1 £7#n 

IR. H2t*S<X&J:-3t:V224M+D584NT'c 
DNA&tt«Tofct,W(i*e^3S^I2S*I. »14 
k b O c D N A $ fiT V ^ 6 CI fc $ £\ 

Iili9V224M + D584N 
li£*i60H*fcJt*T. JcOfi^cDNAOttS*** 30 

E*1<0R£ : 672 
EflkOS: TS^K 

E?'k98HS: ? 

EM 

MET Thr Leu Asn He Glu Asp Glu His Arg Leu His Glu Thr Ser Lys 

15 10 15 

Glu Pro Asp Val Ser Leu Gly Ser Thr Trp Leu Ser Asp Phe Pro Gin 

20 25 30 

Ala Trp Ala Glu Thr Gly Gly MET Gly Leu Ala Val Arg Gin Ala Pro 

35 40 45 

Leu lie He Pro Leu Lys Ala Thr Ser Thr Pro Val Ser He Lys Gin 

50 55 60 

Tyr Pro MET Ser Gin Glu Ala Arg Leu Gly He Lys Pro His lie Gin 
65 70 75 80 

Arg Leu Leu Asp Gin Gly He Leu Val Pro Cys Gin Ser Pro Trp Asn 

85 90 95 

Thr Pro Leu Leu Pro Val Lys Lys Pro Gly Thr Asn Asp Tyr Arg Pro 



Ox/ 1 

ou i mmmm) 

Ou 1 
Ou 1 
Om I 

o*ci (mmmm) 

★ [0045] 

<Oft ± LfcffiHS2ME¥B»tt . 4 2-60 WtSfcm 
A tffla&ORN a s e HX^nm&ffiXlZit 

[004 6 ] 
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1$BJ2 0 0 0-1 39457 



1 1 

100 105 110 

Val Gin Asp Leu Arg Glu Vai Asn Lys Arg Val Glu Asp lie His Pro 

115 120 125 

Thr Val Pro Asn Pro Tyr Asn Leu Leu Ser Gly Leu Pro Pro Ser His 

130 135 140 

Gin Trp Tyr Thr Val Leu Asp Leu Lys Asp Ala Phe Phe Cys Leu Arg 
145 350 155 160 

Leu His Pro Thr Ser Gin Pro Leu Phe Ala Phe Glu Trp Arg .Asp Pro 

165 170 175 

Glu MET Gly He Ser Gly Gin Leu Thr Trp Thr Arg Leu Pro Gin Gly 

180 185 190 

Phe Lys Asn Ser Pro Thr Leu Phe Asp Glu Ala Leu His Arg Asp Leu 

195 200 205 

Ala Asp Phe Arg He Gin His Pro Asp Leu lie Leu Leu Gin Tyr MET 

210 215 220 

Asp Asp Leu Leu Leu Ala Ala Thr Ser Glu Leu Asp Cys Gin Gin Gly 
225 230 235 240 

Thr Arg Ala Leu Leu Gin Thr Leu Gly Asn Leu Gly Tyr Arg Ala Ser 

245 250 255 

Ala Lys Lys Ala Gin He Cys Gin Lys Gin Val Lys Tyr Leu Gly Tyr 

260 265 270 

Leu Leu Lys Glu Gly Gin Arg Trp Leu Thr Glu Ala Arg Lys Glu Thr 

275 280 285 

Val MET Gly Gin Pro Thr Pro Lys Thr Pro Arg Gin Leu Arg Glu Phe 

290 295 300 

Leu Gly Thr Ala Gly Phe Cys Arg Leu Trp He Pro Gly Phe Ala Glu 
305 310 315 320 

MET Ala Ala Pro Leu Tyr Pro Leu Thr Lys Thr Gly Thr Leu Phe Asn 

325 330 335 

Trp Gly Pro Asp Gin Gin Lys Ala Tyr Gin Glu lie Lys Gin Ala Leu 

340 345 350 

Leu Thr Ala Pro Ala Leu Gly Leu Pro Asp Leu Thr Lys Pro Phe Glu 

355 360 365 

Leu Phe Val Asp Glu Lys Gin Gly Tyr Ala Lys Gly Val Leu Thr Gin 

370 375 380 

Lys Leu Gly Pro Trp Arg Arg Pro Val Ala Tyr Leu Ser Lys Lys Leu 
385 390 395 400 

.Asp Pro Val Ala Ala Gly Trp Pro Pro Cys Leu Arg MET Val Ala Ala 

405 410 415 

He Ala Val Leu Thr Lys Asp Ala Gly Lys Leu Thr MET Gly Gin Pro 

420 425 430 

Leu Val He Leu Ala Pro His Ala Val Glu Ala Leu Val Lys Gin Pro 

435 440 445 

Pro Asp .Arg Trp Leu Ser Asn Ala Arg MET Thr His Tyr Gin .Ala Leu 

450 455 460 

Leu Leu Asp Thr Asp Arg Val Gin Phe Gly Pro Val Val Ala Leu Asn 
465 470 475 480 

Pro Ala Thr Leu Leu Pro Leu Pro Glu Glu Gly Leu Gin His Asn Cys 

. 485 490 495 

Leu Asp He Leu Ala Glu Ala His Gly Thr Arg Pro Asp Leu Thr Asp 
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500 505 510 

Gin Pro Leu Pro Asp Ala Asp His Thr Trp Tyr Thr Asp Gly Ser Ser 

515 520 525 

Leu Leu Cln Glu Gly Gin Arg Lys Ala G!y Ala Ala Val Thr Thr Glu 

530 535 540 

Thr Glu Val lie Trp Ala Lys Ala Leu Pro Ala Gly Thr Ser Ala Gin 
545 550 555 560 

Arg Ala Glu Leu He Ala Leu Thr Gin Ala Leu Lys MET Ala Glu Gly 

565 570 575 

Lys Lys Leu Asn Val Tyr Thr Asn Ser Arg Tyr Ala Phe Aia Thr Ala 

580 585 590 

His He His Gly Glu lie Tyr Arg Arg Arg Gly Leu Leu Thr Ser Glu 

595 600 605 

Gly Lys Glu lie Lys Asn Lys Asp Glu He Leu Ala Leu Leu Lys Ala 

610 615 620 

Leu Phe Leu Pro Lys Arg Leu Ser lie He His Cys Pro Gly His Gin 
625 630 635 640 

Lys Gly His Ser Ala Glu Ala .Arg Gly Asn Arg MET Ala .Asp Gin Ala 

645 650 655 

Ala Arg Lys Ala Ala He Thr Glu Thr Pro Asp Thr Ser Thr Leu Leu 
660 665 670 

[0047] 

W^O&Z : 2 O 1 9 
WfflvM'.fflSi (DNA) 

ffi$t<r>W&: c DNA 

£s$g : Molony Murine Leukemia Virus 

mi 



ATG 


ACC 


CTA 


AAT 


ATA 


GAA 


GAT 


GAG 


CAT 


CGG CTA 


CAT GAG ACC 


TCA 


AAA 


48 


GAG 


CCA 


GAT 


GTT 


TCT 


CTA 


GGG 


TCC 


ACA 


TGG CTG 


TCT GAT TTT 


CCT 


CAG 


96 


GCC 


TGG 


GCG 


GAA 


ACC 


GGG 


GGC 


ATG 


GGA 


CTG GCA 


GTT CGC CAA 


GCT 


CCT 


144 


CTG 


ATC 


ATA 


CCT 


CTG 


AAA 


GCA 


ACC 


TCT 


ACC CCC 


GTG TCC ATA 


AAA 


CAA 


192 


TAC 


CCC 


ATG 


TCA 


CAA 


GAA 


GCC 


AGA 


CTG 


GGG ATC 


AAG CCC CAC 


ATA 


CAG 


240 


AGA 


CTG 


TTG 


GAC 


CAG 


GGA 


ATA 


CTG 


GTA 


CCC TGC 


CAG TCC CCC 


TGG 


AAC 


288 


ACG 


CCC 


CTG 


CTA 


CCC 


GTT 


AAG 


AAA 


CCA 


GGG ACT 


AAT GAT TAT 


AGG 


CCT 


336 


GTC 


CAG 


GAT 


CTG 


AGA 


GAA 


GTC 


AAC 


AAG 


CGG GTG 


GAA GAC ATC 


CAC 


CCC 


384 


ACC 


GTG 


CCC 


AAC 


CCT 


TAC 


AAC 


CTC 


TTG 


AGC GGG 


CTC CCA CCG 


TCC 


CAC 


432 


CAG 


TGG 


TAC 


ACT 


GTG 


CTT 


GAT 


TTA 


AAG 


GAT GCC 


TTT TTC TGC 


CTG 


AGA 


480 


CTC 


CAC 


CCC 


ACC 


AGT 


CAG 


CCT 


CTC 


TTC 


GCC TTT 


GAG TGG AGA 


GAT 


CCA 


528 


GAG 


ATG 


GGA 


ATC 


TCA 


GGA 


CAA 


TTG 


ACC 


TGG ACC 


AGA CTC CCA 


CAG 


GGT 


576 


TTC 


AAA 


AAC 


AGT 


CCC 


ACC 


CTG 


TTT 


GAT 


GAG GCA 


CTG CAC AGA 


GAC 


CTA 


624 


GCA 


GAC 


TTC 


CGG 


ATC 


CAG 


CAC 


CCA 


GAC 


TTG ATC 


CTG CTA CAG 


TAC 


ATG 


672 


GAT 


GAC 


TTA 


CTG 


CTG 


GCC 


GCC 


ACT 


TCT 


GAG CTA 


GAC TGC CAA 


CAA 


GGT 


720 


ACT 


CGG 


GCC 


CTG 


TTA 


CAA 


ACC 


CTA 


GGG 


AAC CTC 


GGG TAT CGG 


GCC 


TCG 


768 


GCC 


AAG 


AAA 


GCC 


CAA 


ATT 


TGC 


CAG 


AAA 


CAG GTC 


AAG TAT CTG 


GGG 


TAT 


816 


CTT 


CTA 


AAA 


GAG 


GGT 


CAG 


AGA 


TGG 


CTG 


ACT GAG 


GCC AGA AAA 


GAG 


ACT 


864 


GTG 


ATG 


GGG 


CAG 


CCT 


ACT 


CCG 


AAG 


ACC 


CCT CGA 


CAA CTA AGG 


GAG 


TTC 


912 


CTA 


GGG 


ACG 


GCA 


GGC 


TTC 


TGT 


CGC 


CTC 


TGG ATC 


CCT GGG TTT 


GCA 


GAA 


960 
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ATG GCA GCC CCC TTG TAC CCT CTC ACC AM ACG GGG ACT CTG TTT AAT 1008 
TGG GGC CCA GAC CAA CAA AAG GCC TAT CAA GAA ATC AAG CAA GCT CTT 1056 
CTA ACT GCC CCA GCC CTG GGG TTG CCA GAT TTG ACT AAG CCC TTT GAA 1104 
CTC TTT GTC GAC GAG AAG CAG GGC TAC GCC AAA GGT GTC CTA ACG CAA 1152 
AAA CTG GGA CCT TGG CGT CGG CCG GTG GCC TAC CTG TCC AAA AAG CTA 1200 
GAC CCA GTA GCA GCT GGG TGG CCC CCT TGC CTA CGG ATG GTA GCA GCC 1248 
ATT GCC GTA CTG ACA AAG GAT GCA GGC AAG CTA ACC ATG GGA CAG CCA 12% 
CTA GTC ATT CTG GCC CCC CAT GCA GTA GAG GCA CTA GTC AAA CAA CCC 1344 
CCC GAC CGC TGG CTT TCC AAC GCC CGG ATG ACT CAC TAT CAG GCC TTG 1392 
CTT TTG GAC ACG GAC CGG GTC CAG TTC GGA CCG GTG GTA GCC CTG AAC 1440 
CCG GCT ACG CTG CTC CCA CTG CCT GAG GAA GGG CTG CAA CAC AAC TGC 1488 
CTT GAT ATC CTG GCC GAA GCC CAC GGA ACC CGA CCC GAC CTA ACG GAC 1536 
CAG CCG CTC CCA GAC GCC GAC CAC ACC TGG TAC ACG GAT GGA AGC AGT 1584 
CTC TTA CAA GAG GGA CAG CGT AAG GCG GGA GCT GCG GTG ACC ACC GAG 1632 
ACC GAG GTA ATC TGG GCT AAA GCC CTG CCA GCC GGG ACA TCC GCT CAG 1680 
CGG GCT GAA CTG ATA GCA CTC ACC CAG GCC CTA AAG ATG GCA GAA GGT 1728 
AAG AAG CTA AAT GTT TAT ACT AAT AGC CGT TAT GCT TTT GCT ACT GCC 1776 
CAT ATC CAT GGA GAA ATA TAC AGA AGG CGT GGG TTG CTC ACA TCA GAA 1824 
GGC AAA GAG ATC AAA AAT AAA GAC GAG ATC TTG GCC CTA CTA AAA GCC 1872 
CTC TTT CTG CCC AAA AGA CTT AGC ATA ATC CAT TGT CCA GGA CAT CAA 1920 
AAG GGA CAC AGC GCC GAG GCT AGA GGC AAC CGG ATG GCT GAC CAA GCG 1968 
GCC CGA AAG GCA GCC ATC ACA V GAG ACT CCA GAC ACC TCT ACC CTC CTC 2016 
TAG 2019 



[00 48] 1E*1#^3 
@E*'|C04|$ : 2 7 
%ffl<r>m: tM (DNA) 

mm-. 1*8 
mi 

CTG TGA CTG GTG ACG CGT CAA CCA AGT 
[0049] 
ItflJOJI? : 3 4 
WLWM: (DNA) 

mm-. 1*8 
mn 

GCT TTT CTG TGA CTG GTG AGT ACT CAA CCA AGT C 
[00 50] gtfdS-f 5 

ewo^s : 2 5 
mmm-.tm (dna> 
mm -. i*« 

MCDiA- :S8R 

GTA AGT CAT CCA TGT ACT GTA GCA G 

[0051 ] sh**6 

ie5'l04|$ : 2 8 
ffi?)Of : f£82 (DNA) 



1*8 

CAT AAC GGC TAT TAG TAT AAA CAT TTA G 

[0052] mn^7 



30 : 3 8 

KH«a2:8» (DNA) 

1*8 
h#Dv*-:li«tt 



TTC AGT TAC ATT ATG ATT TAC AGT TTA ATA CTC GGT GG 
[00 5 3] E?iJS^8 

mmogz : 2 5 



40 giQft: 1*8 

m 

CCT ACT GGA GCA ATA AAG TTT GAA G 

[00 54] mw*r9 
KWf>ftS : 2 3 
ie?']OS:^K(DNA) 

mm-. 1*8 



* 50 WRffWA. : £f&* VlZtW+Y 
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m 

CCA TCT ACG ATG TCA GTA CTT CC 
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-X^»;7'hII^ e tt/V2 2 4M + D5 84 Nc7)cDN 

[02] ^ha7 -f ymRNA^SWt Lfc. RT 
-PC R Jf(S*S9^a«a£»H"C*> * . 



[01] 

V224M+D584N X— /<— X£»j:7Ml 



Kf£fi£(°C) 42 50 55 60 42 50 55 60 
(kb) 9.49^ 

7.46- 

4.40- 

2.37— 



42 50 55 



1.35- 



378bp- 




1. V224M+D584N 

2. X-/<~7sW?Hl 

3. m<tm 



(5i)Int.C1.7 Wffl8ft 
) 

(C12N 1/21 

C12R 1:19) 

(C12N 15/09 ZNA 

C12R 1:92) 



F?-A(##) 4B024 BA10 CA04 DA06 HA08 
4B050 CC03 DD01 FF04E FF05E 

FF11E FF14E 
4B065 AA26X AA95Y AB01 BA02 

CA29 CA44 CA60 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the synthetic method of 
cDNA which used this reverse transcriptase for the manufacture method row of this reverse 
transcriptase that uses the gene and this gene which carry out the cord of the reverse transcriptase 
excellent in extensibility, especially the extensibility in a pyrosphere, and this reverse transcriptase. 
[0002] 

[Description of the Prior Art] About the reverse transcriptase of a retrovirus especially MORONI 
mouse leukemia viruses (MMLV) and a Homo sapiens acquired immunity insufficient virus (HIV), 
and the TORI bone marrow **** virus (AMV) origin, many researches are made from the former, 
and various functions and a property are known. In addition, RNA is used for construction of much 
molecular biology-technique, for example, a cDNA library, radiographic-PCR, etc. with the 
characteristic property in which a camplementary DNA (cDNA) is compoundable to this as mold. 
Since the base sequence of mRNA is reflecting the amino acid sequence of the protein discovered, 
the meaning of the analysis is very large when knowing the function of a gene product. 
[0003] It is known that many of reverse transcriptase of the retrovirus origin reported until now, on 
the other hand, has the activity which decomposes RNA of a two DNA-RNA hybrid chain, i.e., 
RNaseH activity. In case existence of this activity compounds cDNA, it disassembles the mold of 
mold-primer complex, and since mold-primer complex is dissociated when the decomposition 
position is close to 3* edge of a primer, the result that extensibility falls is caused. In order to 
eliminate such a problem, the reverse transcriptase which does not have RNaseH activity 
substantially has been developed. 

[0004] It is known from functional analyses the homology [ reverse transcriptase / of the MORONI 
mouse-leukemia-viruses (MMLV) origin ] of the amino acid sequence, and various that C terminus 
side about 200 residues of the protein are the domains which bear RNaseH activity 
(Reversetranscriptase, the 13 5- 162nd page of Cold Spring Habor Monograph, 1993). The deletion 
type which deleted the amino acid of a RNaseH domain is able to receive from a life technology 
company from Toyobo now with a tradename called Superscript II in the point mutation type which 
carried out the deletion of the function by substitution of amino acid as reverse transcriptase of the 
MMLV origin which carried out the deletion of the RNaseH activity. 
[0005] 

[Problem(s) to be Solved by the Invention] However, even if it carries out with these reverse 
transcriptase, cDNA of perfect length may be unacquirable. Or combination of reverse transcriptase 
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is checked as the reason for the higher order structure resulting from the array of template RNA, 
template RNA and the nucleotide which is not complementary are incorporated by the three-dash 
terminal of the DNA strand on the way of composition, and it considers that an extension reaction is 
* checked. Therefore, it waited eagerly for development of the high reverse transcriptase of the 
extensibility which can react in a higher temperature region rather than the conventional thing. 
[0006] 

[Means for Solving the Problem] Although the amino acid sequence of reverse transcriptase reported 
until now has some common saved areas, the array expressed with Tyr(tylosin)-X-Asp(aspartic 
acid)- Asp (aspartic acid) also in it exists in almost all reverse transcriptase. There are various 
variations about X and it is a methionine etc. in a MORONI mouse-leukemia-viruses (MMLV) 
cauliflower mosaic virus (CAMV) by the valine, the Homo sapiens acquired immunity insufficient 
virus (HIV), and the RAUSUSARU comber virus (RS V). Functioning as a bonding site of a divalent 
metallic ion is known from crystal structure analysis etc., and this field has played the role important 
for the manifestation of enzyme activity (the 15th volume of Structure, the 879-892nd page, 1995). 
[0007] The report that the kind of amino acid of X was further recently participating in the 
extensibility of the reverse transcriptase of the HIV origin greatly was made. That is, although the 
wild type of the reverse transcriptase of the HIV origin has a methionine in the position of X, if this is 
changed into a valine or threonine, the phenomenon in which the capacity which elongates 3' edge of 
the extension (it acted as mistake in corporation) chain with which the nucleotide which was 
mistaken to mold was incorporated declines is reported (Nucleic Acids Research the 25th volume, 
the 3212-3217thpage, 1997). 

[0008] In view of the above-mentioned situation, wholeheartedly, this invention persons found out 
that extensibility and thermal resistance could be improved as compared with this reverse 
transcriptase of a wild type by adding improvement by point mutation to the reverse transcriptase of 
the MMLV origin as a result of examination, and reached this invention. Reactivity is made to 
improve among scarce 60 degrees C conventionally from 42 degrees C whose extensibility of cDNA 
composition is the conventional reaction temperature fields by adding the amino acid variation which 
replaces the 584th aspartic acid of the reverse transcriptase of the MMLV origin by the asparagine as 
the concrete example, and adding the amino acid variation which replaces the 224th valine equivalent 
to X of a further above-mentioned saved area by the methionine to what carried out the deletion of 
the RNaseH activity. 

[0009] That is, this invention consists of the following composition. 

(1) Variant reverse transcriptase characterized by extensibility improving as compared with a wild 
type. 

(2) Variant reverse transcriptase of (1) which improved in the range whose extensibility is 42-60 
degrees C. 

(3) (1) or (2) variant reverse transcriptase which do not have RNaseH activity substantially. 

(4) Tyr Met Asp Asp One variant reverse transcriptase of (1) - (3) including the amino acid sequence 
expressed. 

(5) One variant reverse transcriptase of (1) - (4) originating in a MORONI mouse leukemia virus 
(MMLV). 

(6) Variant reverse transcriptase of (5) which consists of an amino acid sequence indicated by the 
array number 1 . 

(7) The DNA fragment characterized by containing the base sequence which carries out the code of 
the amino acid sequence indicated by the array number 1 . 

(8) The DNA fragment of (7) containing the nucleotide sequence indicated by the array number 2. 
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The DNA recombination vector characterized by inserting the DNA fragment of (9), (7), or (8) in a 
vector. 

The recombination host cell characterized by carrying out a transformation using the DNA 
■recombination vector of (10) and (9). 

(1 1) The recombination host cell of (10) whose a host cell is Escherichia coli (Escherichia coli). 
The manufacture method of the variant reverse transcriptase characterized by cultivating the 
recombination host of (12), (10), or (1 1), and extracting reverse transcriptase from culture medium. 
(13) - (1) - (6) - the synthetic method of cDNA characterized by using RNA as mold, using one of 
variant reverse transcriptase 
[0010] 

[Embodiments of the Invention] The variant reverse transcriptase in this invention is characterized by 
the extensibility of cDNA composition improving as compared with a wild type. It improves before 
60 degrees C which was especially conventionally [ 42 degrees C which is the conventional reaction 
temperature field in the range of 42-60 degrees C to ] lacking in reactivity. Here, the extensibility of 
reverse transcriptase means the capacity which compounds longer cDNA. Moreover, variant reverse 
transcriptase means what is obtained by performing variation operation of the substitution of amino 
acid, a deletion, insertion, etc. to wild-type reverse transcriptase. 

[0011] The variant reverse transcriptase in this invention does not have RNaseH activity substantially 
suitably. Here, if it does not have RNaseH activity substantially, the thing of ten to six or less units of 
RNaseH activity per reverse transcription activity 1 Unit will be said. 

[0012] As a suitable example of the reverse transcriptase in this invention, it is Tyr Met Asp Asp. 
The amino acid sequence expressed is included. The reverse transcriptase which has this amino acid 
sequence can be obtained by introducing amino acid variation into the reverse transcriptase of for 
example, the MMLV origin. What method may be used as long as introduction of amino acid 
variation is the method which this contractor can make in this invention. For example, the 
site-directed mutagenesis method is mentioned (Methods Enzymol. the 154th volume, the 382nd 
page, 1987). 

[0013] The DNA fragment of this invention is DNA which carries out the code of the variant reverse 
transcriptase which improved, and an example of this DNA fragment contains the base sequence 
which carries out the code of the amino acid sequence indicated by the array number 1 . Moreover, 
such DNA contains the base sequence indicated array number 2 or its part. 
[0014] Furthermore, the DNA recombination vector of this invention is obtained by inserting the 
above-mentioned DNA fragment in a vector. If this vector enables cloning of variant reverse 
transcriptase, and a manifestation, what thing may be used, for example, a phage and a plasmid will 
be mentioned. As a plasmid, pUCl 18, pUC18, pBR322, pBluescript, pLED-Ml, p73 and pGW7, 
pET3a, pET8c, etc. are mentioned. On the other hand, lambdagtl 1, lambdaZAPII, etc. are mentioned 
as a phage. 

[0015] Moreover, the recombination host cell of this invention is obtained by carrying out the 
transformation of the host cell using the above-mentioned DNA recombination vector. As this host 
cell, Escherichia coli, yeast, etc. mention and especially Escherichia coli has desirable ****. As 
Escherichia coli, Escherichia coli (Escherichia coli) DHSalpha, jump on minus 109 and HB101, 
XLlBlue, PR1, HS641 (DE3), BL21 (DE3), etc. are mentioned, for example. That is, in this 
invention, the gene which carries out the code of the variant reverse transcriptase which improved is 
inserted in the above-mentioned vector, it considers as a DNA recombination vector, and the 
transformation of the host cell is further carried out in this recombination expression vector. 
[0016] Moreover, the manufacture method of the variant reverse transcriptase in this invention 
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- cultivates the above-mentioned recombination host cell, and is characterized by extracting reverse 
transcriptase from culture medium. Conditions follow the culture-medium row used for cultivation of 
this recombination host cell at a conventional method. This variant reverse transcriptase can be 
obtained by cultivating the Escherichia coli in which the transformation was carried out by the 
plasmid which contains the variant reverse transcriptase gene which improved as an example for 
example, in TB culture medium. 

[0017] As the refining method of the above-mentioned variant reverse transcriptase, after assembling 
(a) recombination host, it crushes, a cell extract is prepared and the process which removes the 
impure protein of (b) host cell origin is included, for example. The variant reverse transcriptase 
which improved separates and collects host-bacterium objects from culture medium in centrifugal 
separation etc. after cultivation by the culture medium. After re-suspending this biomass in the buffer 
solution, a biomass is crushed by ultrasonication, dynomill French PURENSU, etc. 
[0018] Subsequently, a column chromatography is carried out and the variant reverse transcriptase 
which improved is collected. A cation exchanger, for example, a phosphocellulose, a hydrophobic 
adsorbent, for example, butyl sepharose, or affinity adsorbent heparin sepharose of a column 
chromatography is desirable. 

[0019] The molecular weight of the variant reverse transcriptase which improved is about 74 KDa(s) 
preferably. 

[0020] By using the variant reverse transcriptase in this invention, RNA is used as mold and it makes 
it possible to compound longer cDNA. Although the length of compoundable cDNA changes with 
the reaction conditions etc. using the variant reverse transcriptase in this invention, extension of at 
least 9.4 or more kbs is possible, and extension of 14 or more kbs which has not been realized if the 
conventional reverse transcriptase was used according to conditions is also enabled. When the case 
where the reverse transcriptase of the wild type conventional on the same conditions is used when 
the variant reverse transcriptase of this invention is used, and its extensibility are contrasted, the 
extensibility more than double precision can be increased. 
[0021] 

[Example] Hereafter, an example explains this invention concretely. 

[0022] Example 1 The introductory wild-type MMLV reverse transcriptase manifestation plasmid 
pRT 30-2 of the point mutation to MMLV reverse transcriptase carried out sale-in-lots acquisition 
from Professor Columbia University and GOFFU. 

[0023] Introduction of point mutation was performed according to directions of a description using 
the transformer kit (Clontech make). Two sorts of restriction enzyme selection primers and two sorts 
of variation introduction primers (array numbers 3, 4, 5, and 6) were compounded. The array number 
3 is a primer which changes the Seal part in a beta lactamase gene into Mlul. The array number 4 is a 
primer which changes into Seal the Mlul part in the beta lactamase gene changed above. The array 
number 5 is a primer (that is, the 224th valine of an amino acid sequence is changed into a 
methionine) which changes the 670th guanine in a MMLV reverse transcriptase gene into an adenine. 
The array number 6 is a primer (that is, the 584th aspartic acid of an amino acid sequence is changed 
into an asparagine) which changes the 1750th guanine in a MMLV reverse transcriptase gene into an 
adenine. 

[0024] It is ImM about each primer 200pmol. ATP, five units It incubated for 30 minutes at 37 
degrees C among the kinase buffer containing a polynucleotide kinase (Toyobo make), and the five 
prime end was phosphorized. Then, it incubated for 15 minutes at 75 degrees C, and the 
polynucleotide kinase was made to deactivate. 

[0025] pRT 30-2 The solution of O.lmicrog and 20microl which contains 10pmol(s) and annealing 
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buffer 2microl of the above-mentioned kit appending for the primer of the array numbers 3 and 6 
which phosphorized the five prime end, respectively was ice-cooled for 5 minutes, immediately after 
incubating for 3 minutes at 100 degrees C. 

[0026] After adding distilled water Smicrol, synthesis buffer 3microl of kit appending, T4 
ligaselmicrol, and 1 micro [ of T4 DNA polymerase ] 1 to this and incubating at 37 degrees C for 1 
hour, it incubated for 15 minutes at 75 degrees C, and the enzyme was made to deactivate. H buffer 
3microl and ScaI20 unit were added to this, and it incubated at 37 degrees C for 2 hours. 
[0027] among these, competent [71 to 18 stocks of Escherichia coli BMH ] in lmicrol — after 
ice-cooling for 30 minutes in addition to cell lOOmicrol, it incubated for 30 seconds at 42 degrees C, 
and the SOC culture medium of 900microl was added and it incubated at 37 degrees C for 1 hour 
5ml of LB culture media which contain a 50microg [/ml ] ampicillin in this was added, and it 
incubated at 37 degrees C overnight. 

[0028] the law from the biomass obtained as mentioned above - the plasmid was extracted by the 
method, Seal 10 unit and H buffer 2microl were added to 50ng(s) among those, the whole quantity 
was set to 20microl, and it incubated at 37 degrees C for 2 hours 2micro of this reaction mixture 1 — 
an Escherichia coli DH5 alpha competent cell - in addition, a law - the transformation was carried 
out according to the method 

[0029] the law after suspending the colony obtained as mentioned above in 2.5ml of LB culture 
media and cultivating it overnight - the plasmid was extracted according to the method This plasmid 
checked the base sequence by Sanger method about what is cut by Mlul, and plasmid pD584N from 
which the 1 747th guanine in a MML V reverse transcriptase gene is changed into the adenine (that is, 
the 584th aspartic acid of an amino acid sequence is changed into the asparagine) was acquired. 
[0030] The 670th guanine in a MMLV reverse transcriptase gene acquired like the above plasmid 
pV224M changed into the adenine (that is, the 223rd valine of an amino acid sequence is changed 
into the methionine) using the primer of the array number 5. 

[0031] Moreover, the plasmid pDNVM from which the primer of the array numbers 4 and 5 is used 
based on pD584N, and the 1750th guanine is changed into an adenine (that is, the 584th aspartic acid 
of an amino acid sequence is changed into the asparagine), and the 670th guanine is changed into the 
adenine (that is, the 224th valine of an amino acid sequence is changed into the methionine) was 
acquired. 

[0032] example 2 it was obtained in the production example 1 of a transformant — each — after 
adding plasmid lng to 5alphal00micro of Escherichia coli DH 1 and ice-cooling for 30 minutes, it 
incubated for 30 seconds at 42 degrees C, and the SOC culture medium of 900microl was added and 
it incubated at 37 degrees C for 1 hour This was incubated at 37 degrees C overnight on LB agar 
medium containing a 50microg [/ml ] ampicillin, and the transformant was obtained. 
[0033] Example 3 Each transformant obtained in the cultivation example 2 of a transformant was 

i suspended in 100ml of TB culture media containing a lOOmicrog [/ml ] ampicillin, and it incubated at 
37 degrees C overnight. It collected by carrying out at-long-intervals heart separation of the obtained 

! biomass by 12,000 revolutions per minute for 5 minutes. 

[0034] Example 4 The following operations were performed about each biomass obtained in the 
refining example 3 of MMLV reverse transcriptase. lOg of biomasses was suspended in buffer 1 
(20mM tris-hydrochloric-acid (pH 7.5), 5mM EDTA, 5mM mercaptoethanol, lOOmM sodium 
chloride)20ml. This was crushed by the ultrasonic crusher and precipitation was separated by 
carrying out at-long-intervals heart separation by 12000 revolutions per minute for 10 minutes. 0.4ml 
of polyethyleneimine solutions was added 0.6% to the obtained supernatant liquid, and it stirred for 
30 minutes to it. By carrying out at-long-intervals heart separation of this by 12000 revolutions per 

5 of 9 9/10/02 9:53 AM 



httpyAvww4.ipdljpo.gojp/cgi4>in/tran_web_cm_ejje 

•minute for 10 minutes, precipitation was separated and supernatant liquids were collected. 4. 56g of 
ammonium sulfates was added to this liquid, and it stirred for 30 minutes. Precipitation was separated 
and collected by carrying out at-long-intervals heart separation of this by 12000 revolutions per 
minute for 10 minutes. 

[0035] The obtained precipitation was dissolved in buffer 2(20mM tris-hydrochloric-acid (pH 7.5), 
O.lmM EDTA, 5mM mercaptoethanol, 50mM sodium chloride, 10% glycerol)5ml, and it dialyzed to 
the 100ml buffer 2. This was charged in the DEAE sepharose column (5ml), and non-adsorbing 
fractions were collected. This is charged in a phosphocellulose column (5ml), and they are after 
washing and 0-500mM with the 10ml buffer 2. Gradient buffer 2 of NaCl It was eluted in 40ml. 
[0036] The fraction which does not have RNaseH activity among the obtained fractions including 
reverse transcriptase activity was pooled. Subsequently, a heparin sepharose column (3ml) is 
presented with this, and it is 0-1M. It was eluted with the gradient buffer 2 of NaCl, and the fractions 
containing reverse transcriptase activity were collected. By the above operation, the lOmg protein in 
which an almost single band is shown in SDS-PAGE was obtained. Protein obtained from the 
biomass which has V224M and pDNVM in the protein obtained from the biomass which has D584N 
and pV224M in the protein obtained from the biomass which has pD584N was set to V224 
M+D584N. 

[0037] Example 5 The constituent of the comparison following of cDNA composition extension 
capacity was prepared. 

Distilled water 12microl5xl st strand synthesis buffer 2.0microl (product made from LifeTech) 
10mM(s) dNTP 2.0microl(alpha-32P) dTTP (370kBq/mul) l.OmicrolRNA Ladder 0.5microl (product 
made from LifeTech) 

lOOpmol/mul (dT) 30 l.OmicrolRNase inhibitor (20units/mul) O.Smicrol reverse transcriptase 
(lOunits/mul) l.Omicrol [0038] Reverse transcriptase used V223 M+D583N obtained in a wild type, 
a RNaseH deletion type (Toyobo make), Superscriptll (product made from LifeTech), and the 
example 4 for comparison. This was incubated for 1 hour at 42 degrees C, 50 degrees C, 55 degrees 
C, and 60 degrees C. The stop solution (20mM Tris-HCl (pH 8.0), lOmM EDTA, 0.05%BPB, 20% 
glycerol) was 4microl Added, and electrophoresis was performed after the reaction end using agarose 
gel. Autoradiography was performed after drying gel with a gel dryer. Consequently, as for what 
compounded by V224 M+D584N, compared with other enzymes, extension of longer cDNA was 
observed between 42 degrees C and 60 degrees C. 

[0039] Example 6 It is known that mRNA of the comparison H3TOJ1 strike lophine of the cDNA 
composition extension capacity by radiographic-PCR has the length of about 14 kb(s). The 
oligonucleotide shown in the array number 7 is designed so that it may combine with 3 1 edge of this 
mRNA complementary. After performing a cDNA composition reaction using this primer, PCR was 
performed using the primer set shown in the array numbers 8 and 9. This primer set is designed so 
that 5 ! **** 400bp of mRNA may be amplified, and if cDNA composition has reached to 5' edge, it 
can check amplification. 

[0040] The cDNA composition reaction prepared the following reaction mixture, and was performed 

by incubating at 42 degrees C for 30 minutes. 

[0041] 

Distilled water 1 lmicrol5xl st strand synthesis buffer 4.0microl (Toyobo make) 

10mM(s) dNTP 2.0microl Homo sapiens skeletal muscle polyA+RNA(0.1microg/mul) l.Omicrol 

(product made from CloneTech) 

Primer array number 7 (lOpmol/mul) l.Omicrol reverse transcriptase (lOOunits/mul) l.Omicrol [0042] 
PCR prepared the following reaction mixture and it carried out by repeating at 98 degrees C and 
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"repeating the heat cycle for 30 seconds 30 times at 68 degrees C for 30 seconds. 
[0043] 

Distilled water 7.0microll0xKOD dash buffer 2.0microl (Toyobo make) 

cDNA composition reaction mixture 8.0microl Primer array number 8 (lOpmol/mul) l.Omicrol primer 
array number 9 (lOpmol/mul) l.OmicrolKOD dash (2.5units/mul) l.Omicrol (Toyobo make) 
[0044] Agarose gel electrophoresis was presented with 5micro of reaction mixture 1 after the heat 
cycle end, and the amplification product was detected. Consequently, as for what performed cDNA 
composition by V224 M+D584N as shown in drawing 2 , the amplification product was checked, 
and although it was suggested that cDNA of about 14 kb(s) is compounded, an amplification product 
was not observed in the wild type and Superscript II. It was suggested from this that extension of 
longer cDNA is possible for V224 M+D584N compared with these enzymes. 
[0045] 

[Effect of the Invention] As mentioned above, it is an enzyme suitable for extensibility of variant 
reverse transcriptase which improved improving compared with wild-type and conventional RNaseH 
deletion type reverse transcriptase among 42-60 degrees C, and compounding the perfect length 
cDNA (refer to drawing 1 ). 
[0046] 

[Layout Table] 

The length of array number 1 array: 672 (amino acid) 

mold [ of an array ]: — amino acid topology: — kind [ of straight chain-like array ]: — a protein array 
MET Thr Leu Asn He Glu Asp Glu His Arg Leu His Glu Thr Ser Lys 1 5 10 15 Glu Pro Asp Val Ser 
Leu Gly Ser Thr Trp Leu Ser Asp Phe Pro Gin 20 25 30 Ala Tip Ala Glu Thr Gly Gly MET Gly Leu 
Ala Val Arg Gin Ala Pro35 40 45 Leu He He Pro Leu Lys Ala Thr Ser ThrPro Val Ser lie Lys Gin 50 
55 60 Tyr Pro MET Ser Gin Glu Ala Arg Leu Gly lie Lys Pro His He Gin 65 70 7580 Arg Leu Leu 
Asp Gin Glylle Leu Val Pro Cys Gin Ser Pro Trp Asn 85 9095 Thr Pro LeuLeu Pro ValLys Lys Pro 
Gly Thr Asn Asp Tyr Arg Pro 100 105 1 10 Val Gin Asp Leu Arg Glu Val Asn Lys Arg Val Glu Asp 
He His Pro 1 15 120 125 Thr Val Pro Asn Pro Tyr Asn Leu LeuSer Gly Leu Pro Pro Ser His 130 135 
140 Gin Trp Tyr Thr Val Leu Asp LeuLys Asp Ala Phe Phe Cys Leu Arg 145 150 155 160 Leu His 
Pro Thr Ser Gin Pro Leu Phe Ala Phe Glu Trp Arg Asp Pro 165 170 175 Glu MET Gly He Ser Gly 
Gin Leu Thr Trp Thr Arg Leu Pro Gin Gly 180 185 190 Phe Lys Asn Ser Pro Thr Leu Phe Asp Glu 
Ala Leu His Arg Asp Leu 195 200 205 Ala Asp Phe Arg He Gin His Pro Asp Leu lie Leu Leu Gin 
Tyr MET 2 1 0 2 1 5 220 Asp Asp Leu Leu Leu Ala Ala Thr Ser Glu Leu Asp Cys Gin Gin Gly 225 
230 235 240 Thr Arg Ala Leu Leu Gin Thr Leu Gly Asn Leu Gly Tyr Arg Ala Ser 245 250 255 Ala 
Lys Lys Ala Gin He Cys Gin Lys Gin Val Lys Tyr Leu Gly Tyr 260 265 270 Leu Leu Lys Glu Gly 
Gin Arg Trp Leu Thr Glu Ala Arg Lys Glu Thr 275 280 285 Val MET Gly Gin Pro Thr Pro Lys 
Thr-Pro-Arg-Gln-Leu Arg Glu Phe 290 295 300 Leu-Gly-Thr-Ala-Gly Phe Cys Arg Leu 
j Trp-Ile-Pro-Gly-Phe-Ala-Glu 305 3 1 0 3 1 5 320 MET Ala Ala Pro Leu Tyr Pro Leu Thr Lys Thr Gly 
Thr Leu Phe Asn 325330 335 Trp Gly Pro Asp Gin Gin Lys Ala Tyr Gin Glu lie Lys Gin Ala Leu 
340 345 350 Leu Thr Ala Pro Ala Leu Gly Leu Pro Asp Leu Thr Lys Pro Phe Glu 355 360 365 Leu 
Phe Val Asp Glu LysGln Gly Tyr Ala Lys Gly Val Leu Thr Gin 370 375 380 Lys Leu Gly Pro Trp 
Arg Arg Pro Val Ala Tyr Leu Ser Lys Lys Leu 385 390 395 400 Asp Pro Val Ala Ala Gly Trp Pro 
Pro Cys Leu Arg MET Val Ala Ala 405410 41 5 He Ala Val Leu Thr Lys Asp Ala Gly Lys Leu Thr 
MET Gly Gin Pro 420 425 430 Leu Val He Leu Ala Pro His Ala Val GluAla Leu Val Lys Gin Pro 
435 440 445 Pro Asp Arg Trp LeuSer Asn Ala Arg MET Thr His Tyr Gin Ala Leu 450 455 460 Leu 
Leu Asp Thr Asp Arg Val Gin Phe Gly Pro Val Val Ala Leu Asn 465 470 475480 Pro Ala Thr Leu 
LeuProLeu Pro Glu Glu Gly Leu Gin His Asn Cys 485 490 495 Leu Asp He Leu Ala Glu Ala His 
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lG\y Thr Arg Pro Asp Leu Thr Asp 500 505 5 10 Gin Pro Leu Pro AspAla Asp His Thr Trp Tyf Thr " 
Asp Gly Ser Ser 5 1 5 520 525 Leu Leu Gin Glu Gly GlnArg Lys Ala Gly Ala Ala Val Thr Thr Glu 
530 535 540 Thr Glu Val lie Trp Ala Lys Ala Leu Pro Ala Gly Thr Ser Ala Gin 545 550 555 560 

-Arg Ala Glu Leu He Ala Leu ThrGln Ala Leu Lys MET Ala Glu Gly 565 570 575 
Lys-Lys-Leu-Asn-Val Tyr Thr Asn Ser Arg-Tyr-Ala-Phe-Ala-Thr-Ala 580 585 590 
His-Ile-His-Gly-Glu He Tyr Arg Arg Arg-Gly-Leu-Leu-Thr-Ser-Glu 595600 605 Gly Lys Glu He Lys 
Ash Lys Asp Glu He Leu Ala Leu Leu Lys Ala 610 615 620 Leu Phe Leu Pro Lys Arg Leu Ser He He 
His Cys Pro Gly His Gin 625 630 635 640 Lys Gly His Ser Ala Glu Ala Arg Gly Asn Arg MET Ala 
Asp Gin Ala 645 650655 Ala Arg Lys Ala Ala He Thr Glu Thr Pro Asp Thr Ser Thr Leu Leu 660 
665 670 [0047] 

The mold of the length:2019 array which is array number 2 array: Nucleic acid (DNA) 
number [ of chains ]: - 2 chain topology: ~ kind [ of straight chain-like array ]: ~ cDNA origin: ~ 
Molony Murine Leukemia Virus array ATG ACC CTA AAT ATA GAA GAT GAG CAT CGG 
CTA CAT GAG ACC TCA AAA 48 GAG CCA GAT GTT TCT CTA GGG TCC ACA TGG CTG 
TCT GAT TTT CCT CAG 96 GCC TGG GCG GAA ACC GGG GGC ATG GGA CTG GCA GTT 
CGC CAA Greenwich civil time CCT 144 CTG ATC ATA CCT CTG AAA GCA ACC TCT ACC 
CCC GTG TCC ATA AAA CAA 192 TAC CCC ATG TCA CAA GAA GCC AGA CTG GGG 
ATC AAG CCCCAC ATA CAG 240 AGA CTG TTG GAC CAG GGA ATA CTG GTA CCC 
TGC CAG TCC CCC TGG AAC 288 ACG CCC CTG CTACCC GTT AAG AAA CCA GGG 
ACT AAT GAT TAT AGG CCT 336 GTC CAG GAT CTG AGA GAA GTC AAC AAG CGG 
GTG GAA GAC ATC CAC CCC 384 ACC GTG CCC AAC CCT TAC AAC CTC TTG AGC 
GGG CTC CCA CCG TCC CAC 432 CAG TGG TACACT GTG CTT GAT TTA AAG GAT GCC 
TTT TTC TGC CTG AGA 480 CTC CAC CCC ACC AGT CAG CCT CTC TTC GCC TTT GAG 
TGG AGA GAT CCA 528GAG ATG GGA ATC TCA GGA CAA TTG ACC TGG ACC AGA 
CTC CCA CAG GGT 576 TTC AAA AAC AGT CCC ACC CTG TTT GAT GAG GCA CTG 
CAC AGA GAC CTA 624 GCA GACTTC CGG ATC CAG CAC CCA GAC TTG ATC CTG CTA 
CAG TAC ATG 672 GAT GAC TTA CTG CTG GCC GCC ACT TCT GAG CTA GAC TGC 
CAA CAA GGT 720 ACT CGG GCC CTGTTA CAA ACC CTA GGG AAC CTC GGG TAT 
CGG GCC TCG 768 GCC AAG AAA GCC CAA ATT TGC CAG AAA CAG GTC AAG TAT 
CTG GGG TAT 816 CTTCTA AAA GAG GGT CAG AGA TGG CTG ACT GAG GCC AGA 
AAA GAG ACT 864 GTG ATG GGG CAG CCT ACT CCG AAG ACC CCT CGA CAA CTA 
AGG GAG TTC 912 CTA GGG ACG GCA GGC TTC TGT CGC CTC TGG ATC CCT GGG 
TTT GCA GAA 960 ATG GCA GCC CCC TTG TAC CCT CTC ACC AAA ACG GGGACT CTG 
TTT AAT 1 008TGG GGC CCA GAC CAA CAA AAG GCC TAT CAA GAA ATC AAG CAA 
Greenwich civil time CTT 1056 CTA ACT GCC CCA GCC CTG GGG TTG CCA GAT TTG ACT 
AAG CCC TTT GAA 1 104 CTC TTT GTC GAC GAG AAG CAG GGC TAC GCC AAA GGT 
GTC CTA ACG CAA 1 152 AAA CTG GGA CCT TGG CGT CGG CCG GTG GCC TACCTG 
TCC AAA AAG CTA 1200 GAC CCA GTA GCA Greenwich civil time GGG TGG CCC CCT 
TGC CTA CGG ATG GTA GCA GCC 1248 ATT GCC GTA CTG ACA AAG GAT GCA GGC 
AAG CTA ACC ATG GGA CAG CCA 1296CTA GTC ATT CTG GCC CCC CAT GCA GTA 
GAG GCA CTA GTC AAA CAA CCC 1344 CCC GAC CGC TGG CTT TCC AAC GCC 
CGGATG ACT CAC TAT CAG GCC TTG 1392 CTT TTG GAC ACG GAC CGG GTC CAG 
TTC GGA CCG GTG GTA GCC CTG AAC 1440 CCG Greenwich civil time ACG CTG CTC 
CCA CTG CCT GAG GAA GGG CTG CAA CAC AAC TGC 1488 CTT GAT ATC CTG GCC 
GAA GCC CAC GGA ACC CGA CCC GAC CTA ACG GAC 1 536 CAG CCG CTC CCA GAC 
GCC GAC CAC ACC TGG TAC ACG GATGGA AGC AGT 1584 CTC TTA CAA GAG GGA 
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CAG CGT AAG GCG GGA Greenwich civil time GCG GTG ACC ACC GAG 1632 ACC GAGT 
GTA ATC TG G-GCT-AAA-GCC-CTG-CCA GCC-GGG-ACA-TCC-GCT CAG 1680 CGG GCT 
GAA CTG-ATA-GCA-CTC-ACC CAG-GCC-CTA-AAG-ATG GCA GAA GGT 1728 AAG 
' AAG-CTA- AAT-GTT-T AT ACT-AAT-AGC-CGT-TAT GCT-TTT-GCT-ACT-GCC 1776 CAT 
ATC CAT GGA GAA-ATA-TAC-AGA-AGG CGT-GGG-TTG-CTC-ACA TCA GAA 1824 GGC 
AAA GAG ATC AAA AAT AAA GAC GAG ATC TTG GCC CTACTA AAA GCC 1872 CTC 
TTT CTG CCC AAA AG A CTT AGC ATA ATC CAT TGT CCA GGA CAT CAA 1920 AAG 
GGA CAC AGC GCC GAG Greenwich civil time AGA GGC AAC CGG ATG Greenwich civil 
time GAC CAA GCG 1 968 GCC CGA AAG GCA GCC ATC ACA GAG ACT CCA GAC ACC 
TCT ACC CTC CTC 2016TAG 2019[0048] The mold of the length:27 array which is array number 
3 array: Nucleic acid (DNA) 

number [ of chains ]: - 1 chain topology: - kind [ of straight chain-like array ]: -- synthetic 

oligonucleotide array CTG TGA CTG GTG ACG CGT CAA CCA AGT [0049] The mold of the 

length:34 array which is array number 4 array: Nucleic acid (DNA) 

number [ of chains ]: -- 1 chain topology: ~ kind [ of straight chain-like array ]: ~ synthetic 

oligonucleotide array Greenwich civil time TTT CTG TGA CTG GTG AGT ACT CAA CCA AGT 

C [0050] The mold of the length:25 array which is array number 5 array: Nucleic acid (DNA) 

number [ of chains ]: - 1 chain topology: ~ kind [ of straight chain-like array ]: ~ synthetic 

oligonucleotide array GTA AGT CAT CCA TGT ACT GTA GCA G [0051] The mold of the 

length:28 array which is array number 6 array: Nucleic acid (DNA) 

number [ of chains ]: - 1 chain topology: ~ kind [ of straight chain-like array ]: ~ synthetic 

oligonucleotide array CAT AAC GGC TAT TAG TAT AAA CAT TTA G [0052] The mold of the 

length: 3 8 array which is array number 7 array: Nucleic acid (DNA) 

number [ of chains ]: - 1 chain topology: - kind [ of straight chain-like array ]: ~ synthetic 

oligonucleotide array TTC AGT TAG ATT ATG ATT TAC AGT TTA ATA CTC GGT GG [0053] 

The mold of the length:25 array which is array number 8 array: Nucleic acid (DNA) 

number [ of chains ]: - 1 chain topology: ~ kind [ of straight chain-like array ]: ~ synthetic 

oligonucleotide array CCT ACT GGA GCA ATA AAG TTT GAA G [0054] The mold of the 

length:23 array which is array number 9 array: Nucleic acid (DNA) 

number [ of chains ]: - 1 chain topology: - kind [ of straight chain-like array ]: ~ synthetic 

oligonucleotide array CCA TCT ACG ATG TCA GTA CTT CC 



[Translation done.] 



9 of 9 



9/10/02 9:53 AM 



\ 

v , *f 

http-y/www4 jpdljpo.gojp/cgtWtran_...2522%252 

-* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Variant reverse transcriptase characterized by extensibility improving as compared with a 
wild type. 

[Claim 2] Variant reverse transcriptase according to claim 1 which improved in the range whose 
extensibility is 42-60 degrees C. 

[Claim 3] Variant reverse transcriptase according to claim 1 or 2 which does not have RNaseH 
activity substantially. 

[Claim 4] Tyr Met Asp Asp Variant reverse transcriptase including the amino acid sequence 
expressed according to claim 1 to 3. 

[Claim 5] Variant reverse transcriptase according to claim 1 to 4 originating in MORONI mouse 
leukemia viruses (MMLV). 

[Claim 6] Variant reverse transcriptase according to claim 5 which consists of an amino acid 
sequence indicated by the array number 1 . 

[Claim 7] The DNA fragment characterized by containing the base sequence which carries out the 
code of the amino acid sequence indicated by the array number 1 . 

[Claim 8] The DNA fragment containing the nucleotide sequence indicated by the array number 2 
according to claim 7. 

[Claim 9] The DNA recombination vector characterized by inserting a DNA fragment according to 
claim 7 or 8 in a vector. 

[Claim 10] The recombination host cell characterized by carrying out a transformation using a DNA 
recombination vector according to claim 9. 

[Claim 1 1] The recombination host cell according to claim 10 whose host cell is Escherichia coli 
(Escherichia coli). 

[Claim 12] The manufacture method of the variant reverse transcriptase characterized by cultivating a 
recombination host according to claim 10 or 1 1, and extracting reverse transcriptase from culture 
medium. 

[Claim 13] The synthetic method of cDNA characterized by using RNA as mold, using variant 
reverse transcriptase according to claim 1 to 6. 
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